Eight known secondary metabolites were isolated from the methanolic extract of the whole plant of Astragalus lycius Boiss. They were identified as 5,5'- (6), 2-phenylethyl--D-glucopyranoside (7) and -sitosterol-3-O-β-D-glucopyranoside (8) by spectroscopic methods including 1 H-and 13 C-NMR and HR-MS experiments, and by comparison with literature values. Compounds 1-7 are reported for the first time from Astragalus taxa. All of the compounds were tested for their cytotoxic activities against a number of cancer cell lines. Among them, only 6 exhibited significant activity against human colon carcinoma (HT-29) at 2.69 M concentration.
Leguminosae is a family of flowering plants comprising about 269 genera and 5100 species [1] . Astragalus L. is represented by 62 sections, 447 species in the Flora of Turkey, 50% of which are endemic [1, 2] . In Turkish folk medicine, while the aqueous extracts of some Astragalus species are used to treat leukemia besides wound healing properties [3a,b] in the East part of Anatolia, gums of some Astragalus species used to cure sore throat, stomach aches and some cancers [4] . Decoctions prepared from the roots are also used in the treatment of diabetes and jaundice [5] . It has been reported that a series of triterpene saponins both oleanane and cycloartane types together with flavonoids were isolated in previous studies performed on Astragalus species [6a,b,c,d] .
As part of our studies on the chemical constituents of Turkish Astragalus species, we carried out a study on an endemic species, namely A. lycius Boiss. (Leguminosae). This is the first phytochemical study reported from the section Onobrychium, describing isolation and structure determination of eight known secondary metabolites from the methanolic extract of the whole plant of A. lycius. The isolates were identified by 1 H-and 13 C-NMR as well as ESI-MS and HR-MS analyses. Seven of the isolated compounds are reported for the first time from Astragalus taxa.
The methanolic extract of the air-dried and powdered plant material of A. lycius was separated by a combination of VLC (vacuum liquid chromatography) on stationary and reverse phases, CC (column chromatography) on silica gel and Sephadex LH-20 yielding eight glycosides (1) (2) (3) (4) (5) (6) (7) (8) . All isolated compounds were in monodesmosidic form possessing the same sugar moiety, -glucose. Furthermore, compounds 1-4 were isoflavonoid glycosides with different substitution patterns on the A and B rings ( Figure 1 ).
The HR-MS spectra of 1 showed major ion peaks in the positive and negative modes at m/z 463.1278 [M+H] + and 497.0490 [M+Cl]respectively in accordance with the molecular formula C 22 H 22 O 11 . The NMR data of 1 were consistent with the presence of an isoflavonoid type glycoside with a glucose moiety at C-7 position. All NMR data presented in Table 1 were superimposable with those reported by Vitor et al. [7] ; therefore, the structure of 1 was identified as 5,5'-dihydroxy-3'-methoxy-isoflavone-7-O--Dglucopyranoside.
The MS spectrum of 2 (m/z 467.0409 [M+Cl] -) revealed the molecular formula C 21 H 20 O 10 , 30 amu less than 1 implying loss of a methoxy group (C 21 H 20 O 10 ). A glycosidation with same sugar residue at C-7 was evident from the NMR data (Table 1) , superimposable with those reported for 1 [7] . Thus, compound 2 was established as genistin. In a similar fashion by using MS analyses and 1D NMR data, structures of compounds 3 and 4 were determined as sissotrin [7] and 5,4'-dimethoxy-isoflavone-7-O--Dglucopyranoside [8] . The molecular formula of 5 was determined as C 26 H 32 O 11 based on the MS analyses (m/z 555.1200, [M+Cl] -). A comparison of 5's NMR data (Table 1) with those reported by Machida et al. [9] led to the identification of 5 as (7S,8R)-5methoxydehydro-diconiferyl alcohol-4-O--D-glucopyranoside. The NMR data of 6 ( Table 1) Cytotoxicity of lignans can be associated with different mechanisms such as topoisomerase II inhibition, anti-tubulin, oestregonic and anti-angiogenic effects. Since compound 6 exhibits a selective and potent cytotoxicity compared to the positive control doxorubicin, further studies are warranted to investigate its toxicity against different cancer cell lines as well as its mechanism of action.
Saponins, polysaccharides and flavonoids, are the principle active constituents of Astragalus [14] . It also includes components such as to give 4 (17 mg). The main fraction (Fr.C; 400 mg) was applied to Si gel column chromatography with solvent system CH 2 Cl 2 :MeOH (95:5) to give 3 (45 mg). 
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